Moulds are common aeroallergens and Cladosporium is considered to be the most prevalent of them. The objective of the studies was to determine the seasonal variation in concentrations of Cladosporium spores due to meteorological parameters. The meteorological parameters analysed were maximum air temperature, relative humidity, amount of precipitation and wind speed.
INTRODUCTION
Cladosporium spores are reported to form a majority of airborne spores in the temperate zones (D a v i e s 1969, S o l o m o n 1978). Cladosporium species live as saprophytes or as parasites on many kinds of plants. Dry spores produced in excessive quantities can be transported over wide areas, even oceans. Recordings from all parts of the world show that with a few exceptions Cladosporium is the most frequently encountered mould in the air. Its temperature optimum ranges 18-28º C, but growth down to -6º is also possible (G r a v e s e n , 1979).
There is a great seasonal variation in the concentration of Cladosporium conidia in the air; the highest concentrations occur during the summer from June to September (A i n s w o r t h , 1952; H y d e and W il i a m s 1953; B a l l e r o et al. 1984, E b n e r et al. 1989 ; H a l w a g y , 1989).
Generally, conidial production and dispersal in Cladosporium depend on precipitation, temperature, and the amount of available growth medium. High atmospheric spore concentrations can develop only when dead plant material, e.g decidous trees, freshly cut branches or twigs, are present as a medium (K u r k el a , 1974) or dense vegetation continuously provides suitable media for conidial production (H a l a w a g y , 1989).
Even though mould spores are present in the air in concentrations considerably greater than those of pollen grains, the frequency of allergic respiratory diseases due to moulds is usually much lower than due to pollen grains of vascular plants (D ' A m a t o and S p i e ks m a , 1995).
The aim of the study was to analyse the Cladosporium season in Szczecin (western Poland) in [2004] [2005] [2006] and to establish a relationship between meteorological conditions and the Cladosporium spore amounts.
MATERIALS AND METHODS
The results of investigation are based on aerobiological monitoring performed in Szczecin in 2004--2006 . The Lanzoni 7 Day Recording Trap was installed on the roof top in Szczecin city district Śródmieście, at the height of 21 m above ground level (52 m above sea level).
Meteorological data covering three years of study were provided by the Automatic Weather Station (Vaisala, Finland). The meteorological parameters taken into regard in the assessment of the effect of meteorological conditions on airborne fungal spores were as follows: daily level of precipitation, wind speed, relative humidity and air temperature.
The degree of correlation between particular meteorological parameters and the concentration of Cladosporium spores was described by the Pearson's correlation coeffi cient r (statistical error risk was estimated at the signifi cance level of 95%, α = 0.05) (O k t a b a , 1980).
The spore data were analysed to determine the start, end and duration of the season using the 90% method.
RESULTS
Spores of Cladosporium were found in the air in Szczecin practically throughout the whole year, with the exception of periods when temperature drops below 0ºC (usually January-February and sometimes December).
Spores of In 2004 and 2005 climatic conditions were favourable for Cladosporium growth and dispersal. The annual total count for both years was over 62 0000 spores · m -3 which is ca. 40% higher than in 2006. The growth, sporulation and dispersal of Cladosporium seem to be sensitive to changes in the climatic situation. In some of the seasons studied, the Cladosporium spore count was statistically signifi cantly correlated with the weather factors analysed (Tab. 2).
In all the seasons, the Cladosporium spore count was positive and statistically signifi cantly correlated with maximum air temperature. Only in one out of the three seasons studied, a positive and statistically signifi cant correlation was noted between the Cladosporium spore count and rainfall (Tab. 2).
Cladosporium as dry airspora is favoured by high temperature. If the temperature rises above 18º C, the Cladosporium concentration increases. Table 1 Results of aerobiological study of Cladosporium spores counts.
ss -spore season established by the 90% method (with number of days), tn -total number of Cladosporium spores collected in the spore season established by the 90% method, max -maximum number of spores per 24 h, tsc -the number of days with spores count above 2800 spores in 1 m 3 threshold of spores count at which allergy symptoms develop (R a piejko e t a l. 2004). had a signifi cant correlation with the number of spores counted 14 hours later.
H j e l m r o o s (1993) noted that the increase of atmospheric concentrations after the rainfall is generally long lasting, with the peak observed some hours after the rain. M i t a k a k i s et al. (1997) reported a negative correlation with rain for Cladosporium.
During the analysed seasons, the correlation between the Cladosporium spore concentration and wind speed did not show a statistically signifi cant correlation. The same results were noted by L e v e t i n and D o rs e y (2006), H a s n a i n (1993), L o p e z and S a lv a g g i o (1983).
The wind speed was clearly associated with spore dispersal in Finland (K u r k e l a , 1997). The long distance dispersal of spores depends on wind conditions, but the detachment of spores dispersed in dry conditions is also strongly infl uenced by wind (M a l l a i a h and R a o , 1982).
Similar results occurred regarding relative humidity in Szczecin, 2004 Szczecin, -2006 . K u r k e l a (1997), S t ę -p a l s k a and W o ł e k (2005) found a negative correlation between Cladosporium spore and relative humidity. During a rainy period, the level of spore concentration was low. Fernandez et al. (1998) reported that relative humidity, coupled with minimum temperature, was a factor affecting spore release. H a s n a i n (1993) did not observe any infl uence of relative humidity on Cladosporium spore concentration, contrary to other ascospores.
The high concentration and long lasting presence of Cladosporium in the air may cause and intensify clinical symptoms in people suffering from sensitivity and extend the period of presence of allergens in the atmosphere after the fl owering season of vascular plants.
The presented results refl ect the necessity of widening the spectrum of factors, e.g. weather variables, which may determine the level of spore concentrations.
CONCLUSIONS
• The higher Cladosporium spore concentration in Szczecin occurred in summer with peak periods in July (2004, 2005) and August (2006) , and from June to October its concentration exceeded threshold values provoking allergy symptoms.
• The analysis of duration and dynamics of the Cladosporium spore seasons revealed that in the shorter spore seasons the annual sums of sporomorphs were high, while in the longer spore seasons these sums were lower.
• During all the seasons studied, the spore count of Cladosporium was positively statistically signifi cantly correlated with maximum air temperature. A positive statistically signifi cant correlation was also observed regarding rainfall during one spore season studied.
• The Cladosporium spores count in the air of Szczecin did not show a tendency to increase or decrease; however, this observation needs to be confi rmed by long-term studies. Statystycznie istotna korelacja wystąpiła pomię-dzy stężeniem zarodników Cladosporium a temperaturą maksymalną i w roku 2006 z opadami.
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